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performence after exposure to any combination of the following transportation:
and storzge conditiens and during exposure to a.ny combination of the followj.ng
Ilight ﬂond1t10n3x ‘

-3

301.'4. 5.1
2,1.4.3,2

3.1.4,3.6

3.1.5,3.6.1

5:1."4’-3»6;2

D‘ 4s packaged for transportation and storege

s s

Temperature

1 M et e R

Pressure

Vibration

iceeleratien

Shock

e e ot 3 o

- 1 oies i

Tl“ans‘pértatien end
Storage. Conditiens : .-

-65°F to 160°F .

0 -to 100% including -
_ condensation

Sea Level to 50,000 -

Ft. Altitude

No Requirement

o RequirementA ,

Drop per pa*agraph .

543

o Requirement

- <65°F tc| TiBpeFfor -2
-0 to 100"7 including

“:Approximately -

Down 56 - '
Leterel +6.9G +18.8G A

L e W

. Flight ‘Operation'l:; e "

- Conditions P

-65°F.to 220°F for -1
condensatmn

0 to 15 psia

See Figure '5'

Susteined 2 minutes
glider acceleration
as fellews: et

o ~7.'c5_c;'

- Forward. .
Aft 2426 -
~Down 1.16° |
Lateral 41.5G

3G for 15 millisecondq
duration meximum.

Glider acc.éleration
for 12-milliseconds

maxinum es follows: [

Forwerd None

At . 206 520 hutunsl

Up 106

ALeoustics Yo Reguirement . See Pigure 7 for -} .
' See Figuw 7 or -2
Atituse Lny Attitude Any Attituce
Ixplosive ' '
ﬁ“ﬂc__ sohere Ko Reguirement Stoichiometric -
mixtures of hydrogen
&nd oxygen.
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3e3e3 Construction

3.3.1 Pressure - The design pressure of the =2 heater shall e
as required to meet the requirements of the -1 valve assembly and the purging

requirements of the Secondary Power Bay and the unpressurized Equipment Bay.

A 3050502 EI‘ﬁiSSiViH
U 3.3.3.2,1 . The erissivity of all surfaces of the =2 heater, except - .

thet surface specified in Paregraph 54343.2.2, shall not exceed 0,1 &t =2 heater
temperatures below . 950°F, . . ¢ oy i . _ : o

R e v w

) ,
30303,2,2 The erissivity of the bottom surface of the =2 heater

fecing the corrugated surface as shown in Figure 11 shall be as required teo
comply with the performance reguirements of Paragraph 3,3.4. '

3.3.3,2.,3 The emissivity of all Rene 41 surfeces seeing the «2 heater R
38 shown in Figure 11 is 0.70. ’
3.3.5:2.4 The erissivity of the vater wall surface facing the -2 hester
:will be as noted in Figure 14,
%e%43:3 - Tempersture Switch - Deleted
by o
CODE SIZE
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81205 |43
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3.3.4 . Performsnce

3e3altel The performsnce of the -2 heater ahall be ao apecified in
the following paragraphs. ) )

3e3.k2 . Pressure Drop ~ Deletéd

2,3.4.3 . Electricel Pover Consumpfion - The total electrical pover f

consumption of the ~2 heater shall not exceed 300 watts for ground heating
requirements.

The -2 heater shall be cepable of operating vithin the power requirementa
Of Paragraph 5.1.2@10. ‘ B

3.3,4, 3.4 Terperature - The temperature of the inside radisting .
enrface under the -2 noater shall approximate & linear increase of 278°F to
1382°F throughout a pericd of %% minutes. S 4

3.3.4.5 Surrovnding fS4ructure - The location of structure surrounding
the -2 heater will be as shova in Figure 11.

3o 3athab Feat Storase Capacity - The minimum heat storage capacity
of the ~2 hester above an 100 F refersnce temperature shall be 2600 Btu for
vaporization of liguid nitrogen during normel inflight operation after re-entry.

3.3.4.6.1 The ninimum heat storage capacity of the -2 heater above 8

100°F veference temperature ,h<,.11 be 2800 Btu during ground electrical operation
prior to lift-off or durirg 8-52 electrical operation prior to the air drop.

C%,3.4.6.2 The -2 hester shall be capable of mccumlating 1600 Btu - .ow
a 0°F reference temperature 25 & result of the aerodynamic heating of re-entry,
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REVISIONS & 7+78 m ST

‘DESCRIPTION DATE
A | Page 34  Revised Pavagraph 4.5.7, Rewrote life test to
Cont'd agree with design life requirements of -

Page 34,1
Page 37

Page 40

| Page 41

Page 47
Prge 48

Page 49

Paragraph 3.1.4.1.
Added Paregraphs 4.5.12 & 4. 5.13 from Page 34
Revised Paragrsph 6.4,2,C, Deleted "Preliminary”

and reference "Paragraph 8.1.1."

Corvected wiring diagram to be ccmpatible vith
- shut-off cperation, .

Revised Bendix connector "SPO-6CE-10-6S reference”| '
was "SPO~-6CE-12-108 reference!

Added .13 x 45° Chanfer (2 places) to "xothing
A1
lugs.,

Corrected wiring disgram to be compatidle with
dual hesters,
Added Fendix connector "SPOOCE 8-4S referencet

Redimensioned mounting lug t‘ucknc,ss ",65 - + .02"
wes "% 25 maxipum.”

Revised all iaternel radii.
.50 R was ".25 R maximum."
- Revised Hotes 5 and 6.

Alled Notes 7 and 8.

Revised flow x
ves 4+ 20%.

quirenent tolerancest ¢ 20, 0%
Deleted Figure 9.
.Deleted Figure 10,

Deleted reference o Figure 10 in Detail A", '
Ldded water wall Detail "B,

@A 5-c-65 .

CHARGE COVERED BY B0-2-9500 X / Sg
B é Page 1 Changed iotzl pages from "51% to "52," - B
Page 8 Added Figure 14 to Index of Figures. L ‘
Page k4 Recerded Revision "B" pages-and changes. SEEREEE P S
Page 18  Reviced Peragraph 3.1.4.3.1,"1480°F for -2n R B
was "G50°F for 2", R B
;; Page 26 Revised Parogrech 3.3.3.2.1 for clarity. -
.. . Revised Parzsrzph 3.3.3.2.4, Specified . N
Pigure 1k for water wall surface emissivity. L
ages gé’ Added description of Revision "B".
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DESCRIPTION

"APPROVAL™T™

- Page 27
Conttd

Page 52

and time per iod.

Added Pa.rabmpn 2. ).4 6.1, Specified requirements
for ground and B-52 electr:.cal operatien, -

Added Paragraph 3.3,4.6.2, Specified requirements |
for aezod\mamlc heating. '
Added Figure 14, Emissivity of Hastelloy V8o

Temperature.
CHANGE COVERED BY B0-2-9500

- Revised Paragraph 3. 3~’+ 3.4, Revised temperaturea
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"~ 3. 1%, 5
performance after exposure to any combination of the following transportation .
and storage conditiens and during exposure to any combination of the following
flight conditiona: 4 :

3,1,4,3,7
2,1.4,3.8
3.‘1.4.3;9

els g, o

" Invirenrent - The equipment ahall be capable of. aatisfactory

»

Temperature

Rumidity

Pressure

Vibration .

heeeleration

Shock
Yorms1 Shock

Crzsh Shock

R

R bt e

- "

Tranépdrtation éﬂd

Storage. Conditiens: -

-65°F to 160'F

0-to 100}3 including
. condensation

Sea level to 50,000 -
Ft. Altitude ----

‘No Requirement :f

Yo Requirement“.'

. =65°F.te 220°F for -1
~65°F tc| 1t@perLor -2
-0 to 100? including

5

Drop per parapraph !

5.3

Yo Reguirement

[I:>> As packaged for transportation and storege

.~ Cenditions - .

';Approximately

LS

Forwerd
. ALY 2426
U - # 5¢ | .
" Down’ 1.16° |~
Lateral =~ j§-5G_,

- 3G for lS‘milliséconda
© duration meximum. K -

for 12-milliseconds
maximm es follows: [

A P S L . e A s B e T b 3 A T Ay
s o s S o S -
= AT S -

L SYM' i) :

Pa L ¢

2 ",.7

Flight Operation ; K

condensatmn

0 to 15 psia . -

See Figure '5.'
Susteined 2 minutes_'
glider acceleration
as fedlews: .. . .

: 7.‘(.)(}‘.

€.

Glider accélei'ation

Forwerd Xone -
APt . 206G L0000
Up 10G

Down 5
Leterel +6.9G +18.86 .4

Acoustics ¥o Requirement . See Figure 7 for ¥ |-
' - . See Figure 13 for: —2 .
sttitude Any httitude Any Attitude 1 &
Explosive: B
Atrosphere Ko Requirement Stoichiometric ) B
' mixtures of hydrogen )
and oxygen. oo
_— . ;éd Toofoieiraaat NN Y
CODE SIZE .
IDENT NO. 1 '
10-81170;
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T R e g . e E o REV N

= . . g 4 b il 3 SYM'_ 3 \.?'L:' |
3e3e3 Construction
3.3,1 Fressure ~ The deeign pressure of the -2 heater shall be,

8s required to meet the requirements of the -1 valve assembly end the purging
requirements of the Secondary Power Bay and the unpressurized Equipment Bay.

34343.2 Enissivity
3.3.3.2,1 . The erissivity of all surfaces of the 2 heater, -except

thet surfece specified in Paregraph 3.3.3.2.2, shall not exceed 0.1 at «2.heater
temperatures below . 950°F, . . o 4 1., . : o

303.3.2,2 The emissivity of the bottom surface of the =2 heater
facing the corrugated surface as shown in Figure 11 shall be as required to
comply with the performence reguirements of Paragraph 3.3.4, -

_ 3.3.3,2.3 The emiesivity of all Rene 41 surfaces seeing the -2 héatéi‘ '  _' :
a8 shown in Figure 11 is 0,70. '

330542, The enissivity of the water wall surface facing the -2 heater
;will be as noted in Figure 14,

%.3%.3.3 . Tewmerstiure Switch - Deleted
CODE SIZE
IDENT NC.

81205 10-8L170

|SCALE AF 53(657)-T132 [SH 26




- =T SYM
’ :\\ — P i
334 .Performence
P 334,31 The performence of the -2 heater ehall be as: speoified 1n
s the following paragrephs. _ ) B
BeBuht2 Preq ssure Jrop - Deleted . p - _ ' : A

2.%.4,3 H ectrice] Power Consumption - The total electrical power
consurption of the -2 heater shall not exceed 500 watts for ground heating
requirements.

The -2 heater shall be capable of- operating within the power requirements
! of Paragraph 3.1.,2.10. '

3.3, 4, 3.4 _f[}: rperature - The femperature of the inside radisting
surface under the -2 heater shall approximate a linear increase of 270°F to
1382°F throughout a period of %% minutes.

e L3

3 3.4.5 Surroviding Structure - The location of structure surrounding

. iy e i

the -2 heater will be &5 snova in Figure 11.

34 30k.6 Herl Sterare Capacity - The minimum heat_storagé capacity
of the -2 hesfer shove an 100F refersnce temperature shall be 2800 Btu for
vaperization of licuid nitrogen during normel inflight operation after re-entry. :

2.3.4,6,1 ‘11ne ninicvm heat storage capacity of the -2 heater sbove a -
100°F relerence tTenperature chall be 2800 Btu during ground electrical operation
3 prior to lift-off or durirs 5-52 electrical operation prior to the air drop. 1R
6.2 T.‘ -2 becter chall be capable of accumilating 1600 Btu above

6
“reference tempereture a5 o result of the aerodynamic heating of re-entry.

'\~1
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1.0 SCOPE

1,1 (eneral - This specification covers the design, development,
performance, and testing requirements of the Nitrogen Purge Bquipment which
is & part of the Fire Protection and Safety Suovsysticn of the X-20 glider.

1.2 Intended Use - The Nitrogea Purge Equipment is utilized <o
provide a controlled flow of gaseous nitrogen within the Secondary Power Duy
ard the wnpressurized Equipnent Bay to provent a flamable mixturs of hydrogen
and air from forming during final glidexr descent.

The Nitrogen Purge Equipment is provided with a means of vaporizing liquid
nitrogen used for nurging. The equipment is aleo used for descent alier air
launch from the B-52 and descent after a boost abort.

CODE SIZE
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2.0
i 2.&
herein.

e

MIL-E-5272¢C

MIL~-S-4040C
MS-33540C

Ms-33586

v 2,2

.. D2-T391
12-80%96
BAC N18U

BAC 5739
m 70

10-81006
BAC 5902

S0 o0

MTL-I-26600" -

MIL-P~-274014 "

APPLICABLE DOCUMENTS

Government - The following documents of the issue and:

revisions noted form a part of this specification to the extent specified
Where conflicting requirements exist, the requiremsnts of this speci-
fication shall govern.

Interference Control Requirements, | .
Aeronautical Equipment, 17 June 1959 - Y i ©

Environmental Testing, Aeronautical and Associated

. Equipment, General Spzcification for, 20 January 19§0

Propellsnt, Nitrogen, Pressurizing, 7 November 1960

Solenoid, Electrical, General Specification for,
23 Jenuvary 1958

Safety Wiring, General .Practices for,
17 Maxrch 1959 ‘

Metals, Definition of Dissimilar,
16 December 1958

Boeing - The following documents and drawingscdf the issue

established by the purchase order form a part of this specification to the
extent specified herein.
of this specification shall govern.

Where conflicting requirements exist, the requirements
Specification, Characteristics of Glider Electric
Power and General Requirements for Load Equipment

General Reguirements locument for Dyna-Soar Source
Control Drawings and lesign Procurement Specifications

Fitting Bnd « Self Flering Fitting Standard Dimensions
For

Cleaning of Contamination Sensitive Parts
Section 1&, "Protective Pinish", Boeing Design Manual

DELETED .t o Uloctude Vire - Innl 32, 1ot D
A s en (LU
DELETED
Sreado s it Vietel ond geh IS 2.1l % 1n
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SYM_
3.0 REQUIRIMENTS
3,1 Nitrogen Purge Equivment _
3.1.1 . General - Data, imtorchangesbility, selection of stendards

and epecifications, materials and procesces, workmanship,f- and reliability require-
ments shall be as specified in Document 12-80396, "General Requirements Document
for Dyna~Scar Source Control Drawings and. Design Procurement Specifications""
dated April 4, 1962,except as noted in Section 6.0 of this specification. -

3.1.1.1 ' Description - With reference to Figure 1, the'nitrogen purge
equipnent provides for the following: : ; .

A. Shut-0ff Co;ztrol for Purge Operation

B. Vaporization of Liquid Nitrogen for Purge Operation. .

C. Temperature Control ‘of Witrogen Purging Gas for Purge Operétion
D. Flow Control of Nitroéeh Purging Gas for Purge bperation

A system shut-off valve is opened elactrically allowing cryogenic nitrogen
to flow through the;purge system wmtil de-energized after touchdown.

Vaporization of liquid nitrogen for normal inflight operation is-assured
by a heater located between the water wall and outside structure. . The heater
absorbs energy by radiation heat transfer from the outside structure prior to
purge operation during re-entry..

For the air launch and a boost abort situation the heater utilizes electrical
energy for the necessary storage heat .to vaporize the cryogenic nitrogen passing
through the system. .

A temperature contrel function is provided te assure that gaseous nitrogen
will enter the Secondary Power Bay and the unpressurized Equipment Bsy within a
controlled temperature renga. . . : n A

A flow control function is provided for nitrogen purge flow control during
descent, The system will sense the rate of pressure inorease and automatically
control the flow rate of nitrogen entering the Secondary Power Bay and the
wpressurized Equipment Bay in order to ausure a ﬂ-}.fk;iﬁ'qgaﬁfa‘tmquharo'a~:f}within
the bay for eny flight profile of the X-20 glider. - -

-

CODE  |Size
IDENT NO. | § Joe1170

81205 iﬁ% ' X
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3.1.1.1.1 Components - The Nitrogen Purge Equipment shall consist
of the following components:

Nomenclature M Part No. Para. Yo,
Valve Assembly, Nitrogen Purge 10-81170-1 3,2
Heater, Nitrogen Purge 10-81170-2 3.3
3.1.,1.2 " Develonment - The vendor shall accomplish the desim

development work necessary to assure that the design meets the requirenents

of this specification. Design development efforts shall include investigation
prior to hardvare desigh to provide a ‘'sound basis for the design effort.
Development during and after the design stage shall be required to solve the
deteil problems associated with the design and to check and improve design
practicability. .

Boeing and the vendor are required by the Air Force to report in full on
the development work done and the technologicel information and discoveries
accruing from the development work. All phases of development effort, €,
systen concept, new analysis methods, testing, manufecturing processes shall
be covered. All development shall have as its purpose the furnishing of hard-
ware for the X-20 program.

3.1.1.3 Design Responsibility -

3.1.1.3,1 Systen Effort - The vendor shall perform the nccessary
study and analysis to essure thet the proposed nitrosmen purge equipnment
represents & good technical solution to the X-20 requirements and will function
as defined in this specification when they are operated in the integrated nitrogen
purge subsystem. ’

3,1.1.3.2 Configuration Davelonment - The vendor chall perform the
necessary design, developnent, fabrication and testing activitics to establish
end prove the configuration of the components meeting the requirements of this
specification, when operated individually and collectively in the Fire and
Nafety Subsystem.

3.1.1.3.3 Coordinavion and Ansroval - The configuretion reflecting
the desigm that best meets the requiremenis of this specification as deternined
by enalysis and test shall be coordinated with Boeing. Approvel of a config-
uration shall in no way relicve the vendor of the requircments as sei forth in
paracranphs 3.1.1.%.1 and %.1,1.3.2 above.

3.1.1.4 Oualification - This specification makes provision for
wugriticavion T
qualification testing.

3.1.1.5 Envelope - Envelope limits, and mounting and intercomnection
provisions for the nitrogen purge equipmentshell be as shown on Figure 2 for
. the -1 valve assembly and Figure 3 for the -2 heater.
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36142 Dasign

3.1.2.1 Fail-Safe Nesign - Each component shall be designed co that
failure shall cguse the minimun impairment of system operation. No single
failure shall ppsult in a lower degree of pilot safety. As a design objective
failure of the’~1 valve assembly cr the -2 heater shallinot csuse depletion of
the nitrogen storage tank.

E)

5el02,2 ° Plumbing Connections - Precision super-finish close-toleranc
MIL-Flo fittings per BAC-N18U shall be utilized on a2ll conventional internal
plumbing connections. External comnections shall be as specified on the envelope
drawings per Figures 2 and 3. On all other plumbing comections the connection
nost suitable for the application shall be used. Reliebility, minimum leakage,
low weight, and the capebility of discomnect and reconmnect shall be considered
in selecting the comnection to be used. In no case shall pipe threads be used.

3ele243 Leakegze - Leakage shall be kept to a minimum. As a design
objective, the leakage shall be zero.

3.1.2.4 Electrical Connections - All electrical comnections which
interface with Boeing wiring shall terminete in an electrical receptacle which
mates with a Bendix SPO6CE___S Pygmy bayoret type plug. All electrical comnectors

shall be Bendix Pygmy connectors. All internal connections shall be mechanically
and electrically sound.

3.1.2.5 Calibration Adjustments - Any calibration (non-operating)
adjustments shall be firmly secured to prevent shifts. Calibration adjustments
shall be clearly indicated.

31246 Lubrication - Lubrication requirements shall be held to a
minimum consistent with performance and other requirements of this source control
drawing. If periodic lubrication is required, provisions shall be made for easy,
controlled application at infrequent intervals.

3.1.2,6.1 Solid firm dry lubricant may be used in areas exposed to
cryogenic fluids if qualified for use with the applicable cryogea. Dry film '
lubricant in direct contact with cryogens must be unaffected by exposure to the
cryogen and shall remain effective for the entire life of the equipment. In
addition, the lubricant shall not cause contamination of the cryogen which would
cause purge equipment failures.

3el.2.7 Wiring Schematic ~ Where size and configuration permit, a
durable schematic-wiring diagram shall be permanently attached to the =1 valve
assembly. The material which the schematic is made of must be compatible with
the equipment and its environment during operation.
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%2.1.2,8 Condensation - All wnits shall be designed to minimize
internal and external water vapor condensation. Where elimination of water
vaporization is not practicable, provision for removal by purging or draining
shall be made. Condensation of water vapor either as moisture or ice shall
not impair operation. '

3.1.2,9 Weight - The weight of the equipment shall be a minimum
consistent with the performance requirements and within the limitetions of
sound design practices. In no case shall the equipment weight's exceed the
following:

Nomenclature Part YNo. Weight
Valve Assembly Coweamnpor) Lo
Heater 10-81170-2< } o
3.1.2.10 Electrical Power - Electrical power from the glider shall

be used to meet the electrical requirements of Sections 3.2 only. Equipment
utilizing glider electrical power shall conform to the requirements of Section 4
of D2-7391, "Specification, Characterisiics of Glider Power eénd General Require-
ments for Load Equipment."

. -
x Blectrical power from the ground or the B-52 shall be used to meet the

“ electrical requirements of Section 3.3 only. Ground electrical power is
8Y - single phase - 60 CPS, 3B-52 electrical power is 115 V - single phase -

.I+OO CES, WP Dz~ EES ' LA
3.1.2,11 Grounds - All electrical equipment shall be free of internal

grounds: All grounds shall be brought out of and insulated fromithe case to
provide for connection externally to an appropriate ground.

3.1.2.12 Seals - As a design objective, a mininum of two (2) seals
in series shall be used on every potential leakage path.

3.1.2,13 Positive Locking Devices - The loosening of screw type hard-
ware under conditions of vibrations, shall not cccur. Positive lecking of screw
type hardwere on the unit shall be employed where practicable. Safety wiring,
in accordance with 113-33540, shall be used where other types of positive locking
devices are not employed.

3.1.2.14 Dissimilar Metels - Dissimilar metals in contact shall be
avoided unless adequately protected eguinst galvanic corrosion. Dissimilar
metals shall be defined in IM5-33586.

3.1.2.15 Dielectric Strength - The insulation and spacing of the
circuitry in the equipnment defined by this specification shall be capable of
vithstanding without breakdown, the following 60 CPS voltages between current
carrying circuits and any non-cwrrent carrying part which may be grounded:

A. Circuits of 50 volts or less: 500 volts RMS for one minute.

B. Circuits over 50 volts: Twice rated voltage plus 1000 volts RMS
for one minute.
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5,1.,2,16 Finish - As a design cbjective, organie or other potentially
hazardous finishes shall not be us2d. : Where finishes are required, consideration
shall be given to the use of finishes:which have a temperature capability equal
to or greaterithan that of the material tc whichithey are applied.and in no case
lower than that-temperature the equipment may reach under failed conditions.

The finishes to be used on the nitrogen purge equipment shall be submittaed
to Boeing for epproval. Pinishes in . * . /.= ...~ Section 14, Book 70,
D-5000 may be used as e design guide, .

3.1:2.17 f? Solenoids - All solencids shall conform t:‘the requirements
of MIL-S-4040 Type iT. except the coil temperature rise shall be permitted to

exceed 185°F (85°C). However, this femperature must not'cause deterioration or
damage to the solenoid. . .

P o
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,3.1.3 Construction ~ The construction of the nitrogen purge
equipment shall be adequate to obtain the required performance.

3el4301 Pressures - Equipment manufactured per the requirements of
this specification shall be designed for the following working, proof and burst
pressures as gpecified

i

INLET 20 -1 VALVE ASSEBLY (PD. "A")

Working Pressure: 50 to 230 psig
Proof Pressure: 745 psig
Burst Pressure: 575 psig

INTERNAL TO -1 VALVE ASSEFBLY

Working Pressure: As Required

Proof Pressure: 1.5 x liax. Working Pressure
(psie)

Burst Pressure: 2.5 x Max. Working Pressure
(psig)

INTERNAL TO -2 HEATIR

Vorking Pressure: As Required

Proof Pressure: 1.5 x lax. Working Pressure
(psig)

Burst Pressure: 2.5 x Max. Vorking Pressure
(psig)

' 3.1.3.2 Cleanliness - The cleaning process for surface in oontact
with cryogens shall be in accordence with BAC 5739 or an approved vendor cleaning
process. The cleanliness shall be such that operation of the equipment throughout
its required life shall not be impaired.
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- 3auh Performance - | E ' !
. -y ‘
; 301“".1 . Life i
A i I
R TS I 3ele 4 1 1 Flight Jonditions - The equipment shall have & 10 hour useful '
' life under flight conditions. rlight operation time may be accumulated in I
30 minute increments distributed throughout a period’of four yesrs. ;
3.1.4.1.2 Ground Conditions - The unit shall have a 100 howr useful

life under ground conditions. Grownd test time may be accummlated randomly in
10 howr increments distributed throughout a period of four years.

3.1.401.3 Cyclic Life - All valves shall be capeble of being cycled
between atmospheric and working pressure 500 times. In addition, all valves
shall be capable of being cycled open and closed 500 times.

3.1l 1l Storage Life - Storage life shall be one year. The total

accumulated storage and operating life capability shall be five years.

3.1.4,1.4,1  Elastomers - Llastomers, if used, shall have & total accumu-
lated storage and operat:mg 1life capability of two years from the date of manu-
facture and shall have a replacement schedule. ,

' 3.1.4,2 Reliability - Except as modified or deleted by paragraph 6.7
of this specification, requirements of D2-80396, Section 7.0 and 8.0 shall be met.
The désign reliability requirements of the coubined nitrogen purge equipment
vhich ig comprised of the -1 valve assembly and the -2 heater shall be 15,000
MIBF  [I> .

D MIEF is mean-time-between-failure in hours

5 ~ CODE | SIZE
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3.1.k.3
performance aster exposure to any combination of the following transportation
and storage conditions and during exposurn to any combination of the following
flight conditions:

3.},4;3:1
3.1.4.3,2

3-1.40303

301-#53.4
3.10#03&5

3.1.4.3,6"
3,1.4.3.6.1

3.1.4,3,6.2

3.1.4.3.7
3.1.4.3.8

3-1.4.309

REV .
SYM

Envirenment - The equipnent shall be oapable of satisfactory

Temperature

Funidity

Pressure

Vibration .

Acceleration

Shock

Normal Shock

Crash Shock

Trensportation and

Storage Conditiens . .

-65°F to 160°F

0 to 100% including
. condensation

Sea Level to 50,000 -

Ft. Altitude
No Requirement

No Requirenment

Drop per paragraph
55

Wo Requirement

[I:>’ As packaged for transportation and storage

Flight Operation

-65°Fto 220°F for -1
-65°F 10 G{0 J'F for -2

- 0 to 100% including

condensation

Approximately

0 to 15 psia_

See Figure 5

Sustained 2 minutes

glider acceleration
as follews: .

Forward 7.0G
ATt 2.26
Up k.56
Down 1.1G
Lateral +1.56

3G for 15 millisecqnds

" duration maximunm.

Glider acceleration
for 12 milliseconds
maximum as follows:

Forward None
ALY 206G 77
Up 10G
Down

5G
Lateral 46.9G +18.8G 4

A

Acoustics o Requirerent See Figure 7 for -1
See Pigure 13 for -2
Attitude Any Attitude Any Attitude
Ixplosive
Atmosphere No Requirement Stoichiometric
mixtures of hydrogaon
and oxygen.
~C
3 9 2 oG
CODE SIZE
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7.1.4,3,10 7ero Gravity Operation - The shutoff function within the
-1 velve assembly shall be capable of aatisfactory operation in & zero gravity
envircnment,

3.1.4,3,11 Radio Noise - The equipment shall comply with the requirements
Of I'md-l"266000 .

3.1.4,3.12 Tibration Tscletors - Vidrotion isolators shall not be used " ‘
without specific approval of Boeing. ~

3elll Imition and Explosion Proof - The equ:.pme’mt shall be
+ignition and explosion proof and shall not cause ipnition or explosion when :
operated in & stoichiometric mixture of hydrogen and air or oxygen.
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32 . ., Yelve Assembly, Nitrozen Purpe (10-81170-1)
:
$e251 , Desoription - The Nitrogen Purge Valve Asscm‘oly located in

the unpressurizpd equipment day aocomphshes the following functlons

A. Controls nitrogen flow throush the equiprnentﬁusmg a shut-off
valve which is openecl electrically.

B. , Performs a temperature control i‘mct:.on for the nitrogen gas entering
"the Secondary Power Bay by way ol this equipment and the d:..,tnbution
tubing.

C. Provides a flow control function for nitrogen gas entering the purge |
distribution tubing in order to assure a n:.trqgen almpsphere .33, .-
within the wpressurized beys of the X-20 glider during descentL

CODE  |SiZE | N
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3.2.2 Design
3.2,2,1 © - Compatibility - The materials used in construction of the
' ~1 valve assembly shall be compatible with liquid and gaseous nitrogen per
MIL‘P'27’+OIA. ; "‘ ..‘ P
3.2,2.2 ' Leakage ~ Internal-to-external iee.kage on any oomponent

within the -1 valve assembly shell not exceed 0,0005 1b/min.

Inte'i'nal-to-extemal leakage on eny component within the -1 valve assembly
shall not exceed 0.0001 1b/min;

3.2,2.3 Flow Rate - With reference to Figure 1 the flow rate at
Point "D" of the -1 valve assembly and into the purge distribution tubing shall be
0.5 lb/min until the pressure rete of Figure 8 has been reached; at this point the
-1 valve assembly shall modulate the flow rate according to the pressure rate
requirements of Figure 8 until touchdowm. ‘

3.2.2.4 Flow Direction - The -1 valve assembly shall be capable of
flow in the directions shown in Figure 1. A.permenent arrow shall be provided on
the valve assembly to indicate flow direction. As an option the inlet and outlet
ray be provided with permanent markings. :

3:2.245 Purge Volume ~ The total unoccupied volume within the unpres-
surized by is 50 £t/ for nitrogen purging »rz- ’rements.
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3423 Construction
3.203.1 Pressure ~ Design pressure shall be as listed in paragraph
3ele3.1. . ‘
3.2.3.2 The construction of the components utilized to meet the
requirenents of the -1 valve assembly shall be such that when assembled together
they shall form a& unitized packege. f
3424343 Electrical motors if used, shall not contain 'tgrushes.
h
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32,4 Performance | _ x |
. 3.2.4,1 The performance of the -1 valve assembly shall be as
¢ speoified in the following paragraphs. : |
302:4,2 Pressure Drop - Deletad ' A
3.2.4.3 , Electrical Powver Consumption - The electrical power ‘consump-
tion of the -1 valve assembly shall not exceed 70 watts,
3.2.4.4 Temperature - The -1 valve assembly shall be designed for

temperatures as specified in the following subpara.graphg.

30240401 The nitrogen inlet or supply temperature shall be -300°F to '
=265°F during operation of the nitrogen purge system.

30244442 The temperature leaving the -1 valve agsembly and entering
the unpressurized bays shall be controlled to 80 + 80°F,
3.2.4,5 Back Pressure - Back pressure shall not be allowed to enter |
the nitrogen tank from the -1 valve assembly.
With reference to Figure 1, the back pressure at the interface between the L\
-1 valve assembly at Point "D" and the distribution tubing shall be a maximum \
of 18 psia. The back pressure is based on a flow of 3.95 lb/min of nitrogen ot l\l
ODF.
302,446 Tubing Seements - With reference to Figure 1, the length of .
the tubing segments are as speciiied:
Scgment Length !
We-aA 40 inches '
B-X 48 inches
Y-¢C kg inches
D-2 120 inches
3.2.4,7 Shut-Off Operation - The shut-off function shall be capable A

of being opened by 23 to 30 VDC glider power and being closed by 23 to 30°VIC .- |
ground power. ‘
)
The shut-off valve shall be controlled by a normally closed solenoid (closed
vwhen not energized). 4 latching type solenoid shall be used gﬁé’@agure that
closing of the valve shall not ocour during:flight;=s:!l. Team
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Heeter,. Nitrogen Purge (10-81170-2)

Descriptien - The -2 heater located uﬁderneath the unpres- e

surized Equipment Bay accomplishes the fcllowing:

A. Stéres thermel energy ebsorbed during re-entry to veporize liquid
nitrogen for the unpressurized bay purging requirements during
descent. Theythermal enargy stored results from structural
radiation due to serodynomic heating during re-entry. TFor the

» heater position in relation t¢ the radiating su#'face (see Figure 11).

B. Stores thermal energy from ground<:lectrical pdwer to vaporize
liquid nitrogen for the unprescurized boy purging requirements after
a boost ebort condition. The thermal energy stored resu.ts from
.slectrical resistance incorporetsd into the heater design.

C. Stores thermal enefgy from B-52 =lectrical power to vaporize liguid
nitrogen for the unpressurized bay purging requirements after the

§

air launch.
CODE SIZE
IDENT NO. A
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5e302 . Design
3034241 Compatibility - The materials used in construction of the

-2 heater shall be compatible with liquid and gaseous nitrogen per MIL-P-2740lA.

3434242 eaks ';"Intoml-to-extemal leakage of the =2 heater shall
not exceed 0001 lbsgmin.

3.3.2.3 Flow Capacity - The flow capacity through the -2 heater shall
be as required tp comply with the requirements of Figure 8 and the temperature
outputs of Paragraph 3.2.4.4.2,

30302, 4 Flow Direction - Deleted

CODE
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30303
3,3,1

3e3e302
303634261

303034242

303034243
34343024

3030343

Construction

REV '
SYM_

Pressure = The design pressure of the -2 heater shall dbe

Emissivity

as required to meet the requirements of the -1 valve assembly and the purging
requirements 9f the Secondary Power Bay and the unpressurized Equipment Bay.

The emissivity of all surfaces of the -2 heater, except

that surface specified in Paragraph 3.3.3.2.2, shall not exceed 0,1 over a
maximun temperature of 950°F for its life,

The enissivity of the bottom surface of the -2 heater

facing the corrugated surface as shown in Figure 11 shall be as required to
comply with the performance requirements of Paragraph 3.3.4.

The emissivity of all Rene 41 surfaces seeing the -2 heater

as shown in Figure 11 is 0,70,

The average emissivity of the water w.
throughout a temperature range o 0° to 1000°F.

Ternnraturn Siritech « Deleted

v
I3

“

31l surface is ,125
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3030ke

the following paragraphs. -

3302
3e3.4.3

Performance

The performance of the -2 heater shall be as specified in

1

Pressure Drop - Deleted
Electrical Power Consumption - The tetal electrical power

consumption of the ~2 heater shall not exceed™30Q. watts for ground heating
requirements. Ly !

The -2 heater shall be capable of operating within the power requirements
of Pa.ra.graph 34142410,

3e3lte 30 Temperature - The temperature of the inside radiating
surface under the ~2 heater shall approximate a linear increase of 225°F to
950°F throughout a period of 50 minutes.

3034445 Surrounding Structure - The location of structure surrounding
the -2 heater will be as shown in Figure 11. "

3e3.4e6 Heat Storage Capacity - The minimum heat storage capacity
of the -2 heater above an 100°F reference femperature shall be 2800 Btu for
vaporization of liquid nitrogen during normel ,inflight operation after re-entry.

2 - 4+
. (V8N | o o) ot LAY ™
Tid « r J SR ST R
A TE Lt 107 L
L B \ A
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4,0 QUALITY ASSURANCE PROVISIONS '

4,1 General - Classification and methods of reporting tests, shall
be as established by D2-80396, Sections 9, 10, 11 and 13 except as noted in
paragraph 6.8,1 of this specification.

b,1.1 General Test Requiremonts - The following general requirements
apply to all tests descrived under paragreph 4.5 which lists specific requirements.

4,1,1.1 Test Conditions - Unless otherwise specified, testing shall
be conducted at room temperature and ambient pressure. :

4,1.1.2 Desigzn Chanses

4,1.1.2,1 Any design change resulting from failure of an article during

testing shall necessitate a complete retest of the affected article wnless
otherwise approved by Boeing. The tests will be considered as complets when the
required number of test articles have satisfactorily pessed all tests and the
results are consistent with the reliability requirements.

4,1.1.3 Instrument Calibration - Each instrument and other measuring
apparatus upon which the accuracy of the test results depend, shall be cali-
bration certified to ensure that performance of the test article can be demon-
strated within specified limits. In no case shall the steady-state calibration
error exceed 12% of the specificd value of the measurement,while voltage and
frequency measurements shall be accurate to within 3.25%. "Calibration records
shall be maintained and shall be available to authorized Boeing representatives
upon request.
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. L2 Desim Development Tests - Design Development Testing shall
| nmeet the requirements of D2-80396, Section 9.0.
LA 4,3 Qualification Tests - Qualification Testing in addition to
| meeting the requirements of D2-80396, Section 10,0, shall comply with the ‘
x - following.
§ b.3,1 One representative production unit of 2ach article procured :

, by this specification shall be tested. Use of a greater number of articles for
; qualification testing will be permitted if proposed in the qualification test

‘ plan resuired by D2-80396, Paragraph 10.1, and approved by Boeing. Successful
! completion of the qualification tests is the responsibility of the vendor and

: shall be performed at the place of manufacture or at any Boeing-approved testing |
i laboratory.

k.3.2 The qualification test procedures‘shall include the'following
data: | 3 2,

1. Boeing SCD and Nomenclature

. Vendor Part Number and Nomenclature

Vendor Name, Address and Individual Responsible 1
Statement of Test Objective (Not Mendatory)

Block Diagram of Test Setup
Outline of Test Conditions Imposed
List of Data tc be Recorded and Identified with Items Abov. i Equal

8. List and Identification by Number of Model of Instrumentation and
Test Sets

9. Identify What the Test Is (Note that an acceptance test contains meny
tests)
4,3.3 ‘Pquipment Tests - The equipment tests shall be as specified
in the following subparagraphs:

- O U W N
.

CODE SIZE '
IDENT NO. A ;
L 10-81170
81205 |\
AR .
SCALE AF 330857)-T7132 54 29
H

U3 4316 2000 - RCV, 1261




B\ =

Valvc Assemdbly in the order listcd..
., Test |

,thspection
Weight

JAigh Temperature
How Temperature
. Leak - L
- LOperational
Vibration—"
. Dielectrio Strangth
‘Radio Interferenco
Life .

- Operational
Leak i
Proof o
Burst =/

{jfi“t ¥ { 4#_"

Purgo Heater in the order listed:

Test

- Weight y o
Cycling —  -\-&
Vibration.— '

~ Dielectric Strength
Radio Interference
Life

(Pperational
Leak
Proof
Burst

Explesion -
Dliveenal k.

© Cyeling .-

ek,

L, 3.3.1 The following tests shall be perrormed on the 10

cInspection - v'\'ev*e A
v e

installation.

. Beragreph
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k.3,3.2 The following testa ahall be perrormed. on the 10~-81170-2, Nitrogen

-81170-1, Nitrogen Purge|i:
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i

4,3,3%,3 Assembled Equipments Performance Test - The nitrogen purge equipment
shall be assembled incone unitized system and tested to assure that the proper range ;
of design outputs is obtained when the equipment is supplied the range of design inputs.;
This test shall be conducted using liquid nitrogen and simulating the inservice tubing f{::

U 4218 2000« REV. 12761
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kb Acceptance Tests

¥

L.4,1 General =- An acceptance test shall be conductéd by the vendor
on each article delivered to Boeing. Acceptance will be based upon satisfactory
completion of the tests deined in this Section.

L.h.1.1 Test Apparatus and Procedures - Schematic drawings and uese ,
criptions of all test apparatus, outline drawings showing points of measuring i
apparatus, and applications shall be furnished prior to initiation of the acceptance . |
tests. Test procedures and methods to be used shall be acceptable to Boeing and |
shall be qualified in accordance with the requirements of Paragraph k.4.5.

b, 4.2 Individual Tests - Satisfactory completion of the following
individual acceptance tests and compliance with D2-80396, Section 11.0, will provide
a basis for acceptance of the articles procured by this specification. The tests :
shall be performed on each article in the order listed. i

Test

Inspection
Weight
Cycling

Leak

Proof -
Operational

P

L.4.3 Acceptance Test Cormittee - The occurrence of a failure during |
acceptance testing may, at Boeing's option, result in the formation of an acceptance !
test cormittee at the vendor's facility. The function of the committee will be to §
investigate and classify the failure, determine its cause, and recommend corrective
action. The committee shall consist of representatives of the vendor's engineering,

production, and quality control or inspection departments and,.t..r.= .~ 7, & Boeing
representative.

If an acceptance test committee is not warranted, the failure shall be investi- | ‘
gated and corrective action taken by vendor to Boeing's satisfaction. Any article i
experiencing a failure during retesting shall not be resubmitted without the approval i
of Boeing. ]

{
!
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bbb Acceptance Test Summary - The Acceptance Test Summary submitted
in compliance with D2-80396, Paragraph 11.4, shall include all significant data
as well as calibration. Continuous recordings of eriticel perameters shall be
required.

L5 © Acceptance Test Procedures Qualification - The vendor's
acceptance test procedures will be evaluated to verify suitability of test equip-
ment and to make sure the procedures are correct and complete.

b.4,5.1 Description - A representative article menufactured by the
vendor shall be subjected to a complete accepience test. The representative
article may be the first production article.

L.b,5,2 Boeing Reoresentation - The vendor shall notify Boeing three
weeks in advance of the acceptance test procedures qualification so that a
‘Boeing representative can be present to witness the qualification.

L.4,5.3 Acceptance Test Procedures Qualification Report - The
vendor shall prepare a report telling how the acceptance test procedures
qualification demonstrated the adequacy of the test procedures and equipment
for making a satisfactory acceptance test. This report shall be identified
by a number assigned by the vendor.

4.4,5.3.1 The acceptance test procedure shall include the following
data:

1. Boeing SCD and Nomenclature

2. Vendor Part Number and Nomenclature

3. Vendor Name, Address and Individual Responsible

L., Statement of Test Objective (Not Mendatory)

5. 3Block Diagram of Test Setup

6. Outline of Test Conditions Imposed

7. List of Data to be Recorded and Identified with Items Above or Equal

8. List and Identification by Number or lodel of Instrumentation and
Test Sets

9. Identify What the Test Is (Note that an acceptance test contains many
test) ~ -
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k.5 Test Methods . ,
k.5.1 * Inspection Test ~ A visual inspection shali by conducted to determine

conformance with materials, mechanical details, workmanship, dimensional accuracy,
cleanliness, ele¢trical circuilry, {inish requirements of this sp2cification, the
approved production drawings, and D2-30396.

k,5.2 Weirht Test - Each article of equipment shall be checked to assure
that the maximum weight has not been exceeded. The actual weizht shall be
recorded and permanently placed on the nameplate; of each equipment.

L.5.3 Vibration Test - Preliminary sinusoidal vibration scans shall be
conducted in each of thrce mutually perpendicular axes following the test envelope of
Figure 4. Resjonse measurements shall be made by installing several accelerometers on
the equipment at locations most likely to resonate. The equipment shall be closely

observed during the scans and the frequencies and amplifications at all resonances care=;

fully noted. The scans shall be conducted with the equipment operative ai normal
working temperature and pressure. All scan data on resonances, including a description
of the mounting locations of the rcsponse instrumentation and the weight ui the

moving vibrator assembly snd test fixture, but not the test specimen, shall be included

Jn the test report.

After the preliminary sinusoidal scans, the equipment, while operating at normal
working temperature and pressure, shall be subjected to random vibration in each of
three mutually perpendicular planes per paragraph 3.1.4.3.4. “he equipment shall be
vibrated in each direction in each plane for % hour, and the attachment to the
vibrator shall simulate the service installations. The equipment shall operate and
shall show no fnilures malfunctions or out of tolerance performance. Thé weight of the

| moving vibrator asscubly, including the test fixture but not the test item, shall be

determined and noted in the test report,

If suitable random vibration test fzcilities are not available, a substiitute
sinusoidal test may be specificd by Boeing upon receipt of the preliminary sinusoidal
scan data. Tais information will bte used in determining test conditions and vibration
levels., The substitute sinusoidal vibration test will consist of two sihusoidal scans
using a sweep rate of approximately J octave per minute from 5 to 2000 cps for a
dusation of seventy minutcs furT each of three mutually perpemilicular plaies [olilwed
by dwells at each resonant frequency. The duration of each dwell will be five
minutes for each resonant frequency at a level }2 of that at the same frequency for the
ginusoidal scans. <The tcst spocimen mounted by its normal mounting provisions will be
operative (at normal working temperature and pressure) throughout the test.

If the test specimen is free from resonances, the substitute siqusoidal vibration .
test may be performed according, to the vibration envelope shown in ¥ipure 6. In
addition, the test will contain dwells at reduced levels. However, approval from
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’+.5.4 Leak Test - Each article shall be pres:sur:lzed to its maximum,
desizn working pressure. The leakage shall not exceed the limits specified in
Paragraphs 3.3.2.2 and 3.3.2,2 for each anrticle. :

4,5.5 Proof Test - Each article shall be pressurized to its design
proof pressure, No permanent deformation or operational failure shall result.
The leakage shall not exceed the limits specified in Paragraphs 3.2.2.2 and
3¢3.2:2 for eagh article. :

o b

v

L,5,6 Burst Test - Each article shall be pressurized to its design
burst pressure. The leakage shall not exceed the limits specified in Paragraphs
3,2.2,2 and 3.3.2,2 for each article. Permanent deformation and operational
degradation is permittads:t-lc. )

L.5.7 Life Test - To determine that the equipment is suitable for
the operational life indicated in Paragraph 3.1.4.1, a life test shall be
conducted with the equipment operating under nominal flight conditions for a
period of 10 hours, and under ground operating conditions for 100 hours, except
for rotating parts which shall demonstrate a life capability of 500 hours. All
valves shall demonstrate a life capability of being cycled between atmospheric
and working pressure 500 times. In addition, all valves shall demonstrate a
1ife capability of being cycled open and ¢losed 500 times, Instrumentation
shall be required to show that the equipment operates per the requirements of
Section 3 of this source control drawing.

4,5.8 Radio Interference Test - Radio interference tests shall be
conducted on each article of oquipment in accordance with'NIL-1-26600.

k.5.9 Operational Test - Operational tests of the integrated purge
equipment shall be conducted to assure that the proper range of design outputs
is obtained when the equipment is supplied the range of dégign inputs. The
tests shall show that the equipment operaties normally with:adequate response.
Operation conditions and parameters shall be recorded. Operational tests shall
be conducted using a simulated in-service installation.

4,5,10 Toleetric Sirength Test - The equipment shall withstand
without breakdown, the high poicatial uest voltage requirements of Paragraph
3,1.2,15, Capacitors and scui-conductor devices shall be disconmected for this
test if necessary.

k,5,11 Cycling Test - Debugzzing tesic .signed to essure that "weak"
elements fail shall be conducted. This tesiing shall be designed to eliminate
early failures due to manufacturing-type defects such as faulty components or
worknanship and shall be based primarily on elements and operating conditions
found during development and qualification testing to be critical to satisfactory
operation. Until sufficient data is obtained to establish a minimum value, each
article shall be fully cycled 500 times. The vendor may, as experience and
improvement reduce the number of initial failures, recommend reductions in the
minimm amount of operating time necessary at the manufacturer's facility. Upon
approval by the Boeing Engineering Departuent, the above requirements will be
revised,
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b5.12
accordance with Paragraph #¢1e2 of MIL-E-5272C except exppsure time shall be
as required t9 maintain an equilibrium temperature of 2209F.

k5413
b,5.14

and a.ir.

I

High-Temperature Test - The equipment:shall be tested in

Low-Temperature Test - The equipment gha.ll be tested in °
accordance w:l'gh Pa.ragra.ph 442,1 of MIL-E=%272C.

gnition end Fxplosion Test - The equipment shall be tested

in accordance with Paragraph 4.13, Procedure 11l of MIL-E-5272C, except a
stoichiometrioc mixture of hydrogen and oxygen shall be used in place of gasoline
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5.0  PREPARATION TOR DELIVERY

5.1 n Packaming and Marking « Packaging end marking of the erticles
procured by this specification shall be in accordance with the provisions of

- D2-80396, Section 14, =
1

5.2 ‘ Sealine of Ports - Each port shall be sealed with a clean
tenporary, remgvable, re-usable cover or plug., Threaded plugs of soft metal,
polyethylene of other materials which may flake and cause contamination shall
not be used. The equipment shall meet tha requirements of 3.1.3.2 as shipped.

5.3 hipping Contaimer - The shipping container shall bs designed
such that shocks as a result of dropping the container shall not czuse damaze
to the packaged equipment within or require an increasg in the weight of the
equipment. The magnitude of the shocks s1all be based upon dropping the
container with the packaged equiprment therein once on each face upon a flat

concrete surface. The height of drop shall be determined from the followl
table:

Weight of Container with Drop Height
Article Inztalled " Inches
0~-20 S Y
20 - 50 26
50 - 100 32
1C0 - 250 0 ~

Shippihg contairer testins cizll not btz cornducted.

CODE | size
IDENT NO. .
/ - {

_ [scatE AF33(557)-T132 _  [SH_ 3.




REV
sym

6.0 NOTES
6.1 Data Required for Tentative or Final Approval - In addition

to the data required by Section 16.0 of D2-8056, nmontvhly progresc reports shall

.be subnitted to Boeing throughout the developmental period. The first report

shall Yo due 320 days after issuence of the purchase order. These reports shall
keep Bocing well informed of the problems and progress and shall show the actual
status of work compared with the planned work accomplishment schedule.

6.2 Desism Development Progran Plan - The vendor shall submit a
plan outlining the entire development effort. The plan shall be sufficiently
detailed to permit monitoring of the work to be accomplished in meeting the
requirements of this specification.

The adequacy of the vendor's development program shall be established by
the plan which is to be kept up-to-date (expanded end refined) to cleerly retain
and show the original plan, schedule, revisions, and shifts of emphasis. The
initial release of the plan is due thirty days after issuence of the purchase

order.

The following list of data required for monitoringtthe development tests
shall be included in the development plan:

. Vendor Part Number and Nomenclature
. Statement of Test Objective

. Block Diagram of Test Set-Up

. Outline of Tecst Conditions Imposed
. JIdentification of What the Test Is

U e o+

6.3 (ualification Test ArtiZles- Articles which have passed the
qualification tests shall be sent $o Boeing upon completion of the tests.

64 Deliability Plen - The supplier shall furnish Boeiné a
reliability plan inciuding:

6.4.1 A concise descripiion of the supplier's organization outlining
the reliability and quality control responsibilities for desigm, procurement,
and panufacturing in compliance with this specification.
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6442 A task list including manhours,individﬁal responsible, and
start and completion scheduling to provide control of the following relisbility '
actions required in D2-80396: . -‘ SR B

h. Reliebility Analysis (Paregrsph 7.1,2,1/c/ )

B. Conpatibility Factors (Puragraph 7.1.2,1/d/ )

a

C.  waliffmar- . -l Critiecel Design Review. (Paragraph .35 1ol 8,1.2)

D. Hardware Review (Parapraph 8.2)
E. Demonstration Plen (Paragraph 7.1.3.2)

6.4e3 ' A brief description of the Manufacturing end Quality Control
Record Systenm. : -

6.5 - Design Check List - The vendor shall provide o desigm check
list for each article procured by this specification. The list shall comprise
e tabulation of items which the vendor considers in the hardvsre design in order
to =ssure reliability. /[n example page of ‘a designeheck list is shown as FPigure 12,

The design check list shall be utilized by the vendor during herdware design
to ensure that features which essure hordvare reliabilit& ere incorporated. ‘
During the reviews required by perasgraph €.0 of D2-80396, the hardware design,
and the actual hardware when available, will be inspected for incorporation of
design features contained in the list. '

As a ninimum, the design check list shall include the following:
A, Tstoblish design concepts to enable recognitiontand resolution of
problem areas as uncovered by the failure mode and effect analysis.

(see peragreph T.1l.2.1c of 12-£0396). -

B. Tew design practices and nrocedures, fabrication techniques, and
processes developed to support the hardware design.

C. Current standard practices and/or procedures which are considered o
norial part of good cdesign and erz c¢pplicable to the hardware.

; e
; YA
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6.5 Desigm Check List (Continued)

ie list shall be complete in itself without reference to other lists or
documentatlon and shall be periodically updeted. Initial submittal of the list
to Boeing shall be six weeks prior to the Preliminary Design Review (seo |
.paragraph 8.1.1 of D2-80396). : |

6.6 Reliebility Reports - Relinbility report shall be a section
of the perlodlc desipn progress report and shall show compliance on all relia-
bility tasks in peregraph 6.4.2 and will include reliebility, failure mode and i
effect, &and compatiblllty factor anclyses. A finalized version of the relia-
bility report shall be in The Boeing Company possession at least two weeks pricr
t0 the criticael design rceviev.

6.7 D2-80396 Compliance
6.7.1 A1l parazraphs of D2- 80396 except the followzng are applicable
to equipment procured by this specification. , |
Section or . |
Paragraph No. Subject

Human Factors
Reliability Plan , !
Reliability Menagement

Reliability Definition

.
o)
o

°
o’

.
.

3.5
7.1
T.1.1
7.1.2.1
7.1.2.18 Sefety Analysis ~
T.1.3.1 Development and Qualification Testing
7.1.3.2.1 Estimation i
7.24(1) Reliability Reports

10.2.2 Qualification Test Requirements

11.1.2 Acceptance Test Requirements

12,0 . Desizn Integraiion Tests

15.1 - 15.7 Logistics Data

16.0 Items 11, 15, 17-19 Exhibits Required for Tentative or

Final Approval

CODE | SIzE |
IDENT NO. | A :
/\ 10-81170 ,’

81205 A2 ‘ |

N A |

SCALE AF 730357715 SH 7 |
|

U3 4316 2000 * REV. *2/¢1




T+

Z-0Lliw-0l
A A N T

> ¥
i
TIVA ATIVM
. ads
Zowa, al MOILDNOA |
: SOBVAMOD
MOH |

HMOoiLTrMN 2
WAL T
FaNlivadlWian

A\@WAKSY AATVYA

WYEaDvwid =oDona

_..u__

_IOP__mWnnU.m

INIZIWSIODD 29D9F04L_ 1NIDO™A LN

Vi TrLIANS S

& et

M W

Ll
- = ————r—— ———. | U
9
e
HAD=-LOWS
u = Walsas
|w.— Iln..mﬂ.
o
L AMOD
L e
= 77
-_
= Rt Dar e
st Wikl
'
LA MO
ALt (e |

0}
W)
T
(VD]
O
7
e}
)
R
O
wZ O
oz ™}
a =z
O
(V8]

U3 4316 2000« ReN . 1y



va

U_WJ =

" SR TInLL e PROnA T BT AW e T |n|I.H|1

he B b S T L T TR
[ LAWE SN Ol S30vWanTh !,.__E!._ﬂ:l.:.l

&9 =0i- =3 = oaS
WHITMEE WL DLWl Ol BELIIMWOD OOWEE < 5

BOTWE SN I A 0N T DR P AT e
L3308 = OATN TR e OMS i NN Ol IR0 s
L3NS T T B30 OV DS SAC I O SYW0 YN 3)

F AL 00N -0 8 OE LT NI R LI T
TR DreTaLA

_ BAYYA LAOLOWHT DIOMIE |

=] (8309 73
T L E L Lot .n.
ianig — T OO =
wHA T O0E —— OB e |
 p— . _
| =gy

Ml 5F —
=
|u i
| *
=T
=L




iwr = = =
i R
SoNnd HIOGRLIN b PORLSN S AoFRTINS ST
'3 AT oo e | g | Tagng
£ Fun=ia gofsT/L dry —= BN
F—0L i - CH BT ] _II
= il _ —_— — M-mnﬂ SE———
- e
s = = i _|v = -
1 ...l.| - —_— e
PAAAEWE WY W RO WAL —_ ; | | LS T
LY WRALYAN L0wa 4¥@WMIviad s T T oS N A — -
20 0L ANVSWSSEY TWIsA = _
{1 I 5
HIOMI 7 39091 tiovn oF =} b TF .ﬁ _ o
t3, B4hL RLEY MWK WA 3R = <k 17 —l__lnm ! %
L I ey i T
GY-SITVOME VAT . Wm +
Wowaw nam i oL aov o <g g | M i 5
e sl PRy | L ke
TI="Y QAIe2 —adld 30 WELMIT — > o
Ptz WA BFT FLMYLT wWOoE =5 f r— 4 —E]
- - o,
M GED REMALY, NOLLIGOS SNEL LV S0 D0 <o ' 1
SEIYTY ) THTLOT L A =% = ,,.X
Ouid 36 TG O3 wSHMES  OrdeL OO <5l : HOS —f—
3 TS |19 Tee 530 ONS AL UFWO N <TF P .
1 b
B OEAS TN TR h3e b4 S LS ' -
WA TYIE THIR] bt A ujlmm
WIED O AT -’
W cul —
s L3
 HITTaA R
Ay [Ea Th 4)
= @) TN LS | H |
s, -] IR RTE e _".._mﬂu.lr.ﬂ L)
<l I.r-...n._n.__
m-. mr—.ﬂmﬁ - | /‘/.J
Biny =L
£3 mu -
|

PEI L0

T30 el M e 00— ..__.. wSea

oy LA TR Lo

T LML VY e e i b-—— OL't
dl.ﬂ m l.#.um._....__...._ o =l ll..ﬁ._ru..__n.l.._{um. —nM —




~

ERHAFT. = WIALTIEIV FIEnog s ATIIsTaE

i

lia-aii70

i
1

FISURES
i "':'E..u, 2

LERL W W4

4 1
e

-

1

it e
e T |

T

v.
=
] sl T g
2 i ﬁ m..wu
= s oh
e 3 B S
iy | g . 4 i
i s Sl 1= b y
= . i1 === &
-3~ —1. ) | | 2
— - — - U.
=
i

- R |

#01LL)
FRE

ctvatn oate] PRELIMINARY SINUSOIDAL

BOSING AIRPLAK

QUENCY O
VIBSRATION

iCh
3 4 54

IER

=114
InE LG EEE =R R : i _
: P (LR - - S T BN N— - ——
== L .-.1.--. w _l S i Tl e ] 3 i I | { __ | == I

Mu : .._--.Iul 2 3 _.n..lm.r 1 — _ - == —
i1 B = i
8 : e = b ks 3
b 31 T T M.

o - e -

- : : Tan

[

L2l let

|
l||
i i 4o e —\.
Fral ]
='I
o
ezinea)

2
r: ) E ey e ——— 4 —t = o g |
: S iE e & - LES SREZE (11D o e e came T = 01 LD T = |
= _... et e L T L I _ 3 I _ i ThH M — =] b Rl
— = I.._.-- z _rHI 3 =] T ""....l T = | | — 1T E A ] R L e . T=21
0 RN i R i .n_.._ i T B i oy i1 P&

CHiLe
kFER
i |

CALE

Hd "TEAI

1
:
4

= ON NOILIONOD ON 12

'Y




S

A10X0/,0 = AEISTIA FOLLVFATIOOV"

&
2
<

10-81170
FIGUR
PAGE 4

—
-
3

Joek
H A |
i

§ @
-

|
NN

|

2

o el B e [V e
[
1
I
| i
i
il
|
e
]
1
1
|
1
]
=
|
1
|
4 5

TEST

, froquener

I
¥ eht
=y

L ju-Houa Eaeh Dire
|
1

o
S
| > .
— i ! 1 n..m_... — m M u
T 4 [Fis H ) [ e
i s 1 _ 1 i 1.-.“. | 11 —t t _ “ | o~ O Lo
b ok e i ) e T P I AT i ! = — S LR Y I I . 4 I x
I m._ —__ Hm.".w_.___Luu. I H f = mm
| 5%, i Tl = i i | |
it | | i
sy S I ) R e SR N LI rAr
e ) ] e o ! { 8. ipl <
i F ¥ _ bl ks = | g | TN T A T @i ﬂw.w
| 1 o O O
{ £ m.n 2 Bl o _ |.|m|I _ 1 & o rNb a
=TI T e —
= =4 [ 1! : 20>
=y F jom i 1 'y = =
' | m_ i | [ ! i ta]
SRR =S S i AN 3
apta s || ""n. T _m. [ b A= .|_ s ey i TN | 1o w
}y & b, 1 | - I# I —_. — ! | ]
| =] m__. w_.— =il —_ F it | =it ~ o .l_ﬁ )
. Do e | il DS G L A o=l ey Pl IR R ', [N -
i3 [T 3 | b | il =1 o <
& = I F R L
A0 0 5= 1 ) 3 A A0S (1 S I == 30 3
| - = e o o
- Iml. - | ._ - . _ - - o
o e =5 | = —} | e e e ———— e ™ %]
iR E= s = [T== =) i | 4 =, Lid| o
T Elt | —d o
N it 55y i : | T i T i S
HE ; Ei . _ “ e =
B i ¥ i | I [
| | i i)
] i S Lo | | {2
. - = = b i = I - I J S
" 1 r L T3 i = o - _|_ [
EL i) i i i LET = = A S e -
m I_ P Sl L T B 1 . F 3 = 1y e 3
e St 1 = i ;
o ot ey m = _ 3 a
55 i i e _ =4t | Bk . 1
T T T L LR TR B T B i | i Tt T i B I B O el el «
HEHE
ﬁw, ol <] <
g0 13A37 :

§2-vP€SEG-Z

. — ) ON NOILIANOD *ON 1S5




8,9F NMOTIVIITHOOV Mvad

I0-8UT0
FIGURE 6
PAGE 4 4

L] gL w6 ¥
1 T T A R (D
£ 1 S | 1
= Y PSS B _ >
i =1} 1 >
i ¥ = | e
i e [ Fran ] 1 L= ) 2
i { | | EM.\. =
Il ! . AR 12 —) =i
I B4 _ _ HHU — i1} oo
| | : >
Preed s — 1 z -0
Ea BRI, | e S o PR
Er Tt == _ 3 -.pJ_w..n 4 NN w.wf.'
& Lt T ' | = 35 Il (™ : -
e i e B =i —Heb T B AR AR
: e e o el TS BT | | |
| _ A Al 0 [0S | -Hl % ! | _ o - Jm s < UO.CE i <<
id e = | | | T R ] JEIECS T
T+ e | S e e el 1 ot = B e : — |
_ L. =ty | | | b3 (1 5| S ﬂa T;.M”N.._ N\\.-
(N 1W ) ||= ==} j “ “ i e E i el - %“ME o
o : L] | g I RN s1E5d |
T S _ 1 oAy | T b al = ;
i n i) | | = -u- | | - Dol V 1
._ . - = ~ pagpin {
ik s i e e < ﬁ_m
| £ | w o i
1 —. 1= | vy m 3 m
it T s i -
e | A lei g — o
RS i = | - s
e I — | i i
i | — ot | - L
s = = =='] g
LS .I*u..! ol
| T R R B
T . - = S 1
; Y T © g
e I e B ~ ! i
-ﬁ 3B H © “ i
.|.| | —. ws H €
BE S =RNN S i - - - ,
R | ol O =} = |
2121 el & k
| Ol «f < A,
, L2
aa TI3A3

£Z-PL€5£5-C

ON NOILIONOD TON LS3.




OCTAVE BAND LEVEL IN DB RE 0.0002 MICROBAR
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